Further, Kilbom showed, in a physiological study of six Swedish sea pilots, recording heart rate with a portable ECG tape recorder parallel with time studies, that psychological stress during periods of heavy sea pilot working produced an increased heart rate and thereby increased load on the heart and boarding and leaving a ship in certain circumstances produced high heart rate which, among older sea pilots, implied that they used almost all their physical capacity.'
observed number of deaths among boatmen was 136, expected (SMR = 100) when Swedish men were used as a reference population. For ischaemic heart disease (IHD) (ICD- 8: 410-414) the SMR was equal to 96 (obs = 131, exp = 137-2) for sea pilots and 91 (obs = 44, exp = 48-4) for boatmen. No trend over time or geographical differences could be observed. A healthy worker effect could not explain why there was no excess mortality from IHD.
In 1984 a suspicion arose among sea pilots in northern Sweden that too many of their fellow workers died from ischaemic heart disease (IHD). This did not seem unreasonable, as studies of workers with a similar type of work, such as channel pilots in West Germany and the United Kingdom, had indicated an excess mortality from circulatory diseases, especially IHD, in middle aged workers. '2 Further, Kilbom showed, in a physiological study of six Swedish sea pilots, recording heart rate with a portable ECG tape recorder parallel with time studies, that psychological stress during periods of heavy sea pilot working produced an increased heart rate and thereby increased load on the heart and boarding and leaving a ship in certain circumstances produced high heart rate which, among older sea pilots, implied that they used almost all their physical capacity.' After a request from the regional office for sea pilots and boatmen in northern Sweden, an initial study of these groups from the northern district was performed. Six deaths were observed from IHD compared with 10O5 expected-that is, a pronounced underrepresentation. Despite this there was, especially in the trade union, a strong interest in expanding the study to the whole country using a longer follow up period.
The aim of the present study was to clarify if there was an excess mortality from circulatory diseases, especially IHD among sea pilots and boatmen in Sweden. Information about boatmen could be collected at the same time with further effort and they could serve as a comparison group. If the cohort is divided into two strata according to date of employment we found that those employed after 1950 had SMRs between 100 and 115 and those employed before 1950 between 80 and 99. The pattern was consistent for total mortality, circulatory diseases, and IHD for boatmen and sea pilots.
Material and methods
We have also studied the mortality according to years of employment (0-9, 10-19, and > 20). For both sea pilots and boatmen the SMRs decrease with number of years employed for all the causes of death studied.
Discussion
The quality of national cause of death registers has often been questioned, especially concerning the diagnosis IHD. Recently, two physicians validated the death certificates in two Swedish municipalities for those coded by Statistics Sweden with IHD as underlying cause of death.5 The validity was ascertained by comparing the death certificates with Whether there is a "healthy worker effect" or not can also be questioned. The SMRs can be compared with those from studies ofother occupational cohorts using the general population as a reference. 
